Background: Poor perioperative pain management during pneumothorax surgery leads to respiratory complications in the post-operative period. The erector spinae plane (ESP) block technique has been shown to be able to block the thoracic spinal nerves. Therefore, the ESP block may provide effective analgesic during thoracic surgery. We have retrospectively investigated the effectiveness of the ESP block for postoperative pain management in pneumothorax surgery. Patients and Methods: Patients who underwent pneumothorax surgery in 2017 were selected for the study. The primary outcome was assessed using the numeric pain rating (NRS) scales until the morning of the second post-operative day. The secondary outcomes were the cumulative amount of additional intravenous fentanyl administration until the morning of the second post-operative day. Results: This retrospective study included 29 patients who underwent pneumothorax surgery. Of these patients, 13 patients received only general anaesthesia (control group), while the other 16 patients received the ESP block in addition to general anaesthesia (study group). Compared to the control group, the study group did not show lower NRS scores at 1, 2, 4, 6, 12, and 24 hours post-surgery (P = 0.09, 0.17, 0.06, 0.36, 0.47, and 0.71). As for the cumulative amount of additional fentanyl, there were also no significant differences between the both groups. Conclusions: The ESP block could not provide effective analgesia for the 24 hours post-surgery period in patients undergoing pneumothorax surgery.
Introduction
Poor perioperative pain management during pneumothorax surgery leads to respiratory complications in the postoperative period. Respiratory complications cause delayed recovery and decreased quality of life. The erector spinae plane (ESP) block, initially published in 2016, has been shown to block the thoracic spinal nerves, and is reported to be an effective analgesic for thoracic surgery [1] .
In addition, the ESP block has been reported to be able to provide an effective analgesic for several surgeries recently [2] . However, to our knowledge, no cohort studies or randomized controlled trials have been conducted in 2016 and 2017 [3] [4] [5] . In the present study, we retrospectively investigated the effectiveness of the ESP block for postoperative pain management in pneumothorax surgery.
Methods
The university hospital institutional review board approved this retrospective study. In addition, the study was registered at the university hospital medical 
ESP Block Technique
Twenty ml of 0.375% levobupivacaine was injected into the interfascial plane between the erector spinae and the underlying transverse process at the level of the fifth or sixth thoracic vertebra by using a high-frequency linear probe.
Statistical Analysis
Statistical analysis in this study was performed utilizing JMP ® 12 (SAS Institute
Inc., Cary, NC, USA). The pain score and the amount of additional fentanyl were analyzed by using the mann-whitney's u-test. The number of patients complaining of complications was analyzed by Fisher's exact test. Data was expressed as a median (interquartile range). The level of significance for both tests was set at P < 0.05. Sample size was not calculated because of a retrospective study.
Results
During the study period, 46 patients underwent pneumothorax surgery. Of these patients, 13 patients received only general anaesthesia (control group), while the other 16 patients received an ESP block in addition to general anaesthesia (study group). A total of 17 patients were excluded from this study due to secondary surgery or performance of regional anaesthesia other than the ESP block. There were no patients who were unable to perform IV-PCA (Figure 1 ). Table 1 shows the comparison of patient's demographics data. There are no significance between the control group and the study group. Compared to the control group, the study group did not show lower NRS scores at 1, 2, 4, 6, 12, Table 1 . Patients' demographics data; Age, Height, Weight, ASA classification, surgery time, anaesthesia time and amount of fentanyl and remifetanil in perioperative period. Data were expressed as a median (interquartile range). 
Discussion
The ESP block has been shown to be able to block the thoracic spinal nerves from Magnetic Resonance Imaging [6] . Nevertheless, this study showed that the ESP block could not provide effective analgesia for 24 hours post-surgery in patients undergoing pneumothorax surgery. Ivanusic et al. reported that a cadaveric study investigating the spread of local anaesthetic in ESP block showed not to spread to the paravertebral space, and the only dorsal ramus involvement was posterior to the costotransverse foramen [7] . It would seem that 20 mL of local There were some limitations to the present retrospective study. This study was not as reliable as a randomized and prospective study because of its retrospective study. In addition, sample sizes were small. Also, for all patients in the study group, the same volume and concentration of local anaesthetic was used (20 ml of 0.375% levobupivacaine) despite the differences in patient characteristics.
This study also focused on only the first 24 h after surgery. However, we do not know about the efficacy of the ESP block for pain more than 24 h after surgery.
A prospective study should be considered in the near future to address some of these limitations.
Conclusion
The ESP block could not provide effective analgesia for the first 24 hours post-surgery period in patients undergoing pneumothorax surgery.
Funding
This study was not funded by any agencies.
Availability of Data and Materials
The data availability statements used to support the findings of this study are included within the article.
